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ABSTRACT  
In this paper, we examine the advancements in wireless technology and how it has affected the way businesses handle 
troubleshooting and customer service. Wireless mediums have radically changed the way that people around the world 
communicate and interact, but troubleshooting efforts must also be adaptive to the new wireless processes. We will prove that 
providing excellent customer service will allow for a company to develop a reliable customer base that will greatly grow their 
business.  
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INTRODUCTION 
Wireless technology has changed the way that lifestyles and business around the world is conducted.  It allows users to be 
able to complete variety of actions, while being in different places.  This multitasking has taken over the way that people 
conduct business as the Internet and mobile devices has expanded the possibilities that are available.  Included in the changes 
of business needs are the ways that companies are responding to their mobile customers.  Customer service has always been a 
cornerstone of a solid business concept and growth but how should the newer wireless communities respond to such a switch 
in mediums and expectation?  Together we will look at a brief history of wireless mediums and how businesses need to adapt 
their customer service techniques and structures to better align with the new standards.  
HISTORY OF WIRELESS COMMUNICATIONS  
Technology and the Internet have not been around for many years.  The first military form of the Internet was called 
ARPANET, which formed in 1969 (White, 2013, pg. 270).  This means that the publicly accessed Internet and wireless 
mediums have been offered less than 60 years to a public audience.  This is sometimes hard to comprehend because of the 
enormous reliance on it we have in today’s society.  Since then people have to be able to work out of the office and are 
constantly multitasking because the capability to do so is available.  It just shows how quickly wireless dependence has 
grown.  
Although the history of the Internet and Wi-Fi started developing around 1960, the foundation for wireless Internet and 
transmission of voice and data without wires or cable began long before that. The actual substance of what makes up wireless 
Internet is composed of electromagnetic infrared light rays due to the discoveries by Heinrich Hertz, a German physicist, who 
built new theories upon the past research that was done about light and its electric field. (Carpenter, 2010, pg. 4)  This was a 
development that took hundreds of years of research by many different people to come to the result that electromagnetic 
waves could carry electricity (Carpenter, 2010, pg. 4).  From here a huge development that exploded in popularity was the 
radio.  Communication could now travel at speeds that were not possible by a human at that time.  Science and technology 
did not stop there which is why we have the Internet and the plethora of wireless communication that we enjoy today.  
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NEW CUSTOMER SERVICE NEEDS 
Back in the day, if a customer needed service they would either simply go to the store of purchase or give the company a call 
and explain their problem to an actual employee representative of the company.  Today, with the popularity of e-commerce 
and online shopping, there is no brick-and-mortar store for a dissatisfied customer to return their product to, and help lines 
are often just a computer voice on the other end and the customer has to wait for an available person if their problem has 
escalated to that point. Customer service methods have not adapted as well as their wireless technology counterparts.  
Technology has developed into 21
st
 century ideas, but customer service techniques have not.  Businesses have tried to use old 
techniques and make them fit into this new model of service, but for many customers this is not functional.  Customers want 
personalized service, but in a quick and timely fashion, often from the convenience of their own homes.  How businesses 
handle this difficult dilemma is very interesting as there are many different approaches to this.  Before we divulge into the 
importance that customer service has on companies, let’s looks at this wireless revolution that has promoted the needed 
change in customer service.  
Increased Internet Use  
Almost from their first inception, wireless devices have fascinated people.  From the big telephones that people carried 
around that were as big as their brief cases, to car phones that signified a prospect of wealth to many because of their scarcity.  
The process in which wireless transmission of voice and data can occur has mesmerized people of all ages for years.  In fact,  
mobile users have surpassed the number of Internet users since 2000 (Reid, 2010).  Why is this so?  Because people 
recognize the convenience of having a mobile device that they can use to connect to without having to be in the singular 
location.  
New Applications 
The numerous applications also make mobile devices such as smartphones, much for versatile and more effective.  Chances 
are, whatever one has need of, there is an application, or app, that can fix or locate a place that a person can be of assistance.  
The variety is often what attracts users, but this also can be a bit of a downfall if there wasn’t a standard for systems. 
Protocols are this standard for the technological communities and there are many which cover a wide range of use.  Let’s take  
a look at the wireless protocol 802.11. 
WIRELESS PROTOCOLS 
Protocols are the standard for technological devices to function within.  This is done by a set of rules or customary level that 
all systems operate by.  This is so that different devices can all communicate and work together.  Protocols have helped to 
expand and meet the needs of a demanding culture that has eagerly adapted to the convenience that wireless devices offer.   
Microsoft, a founder and leader in the technological community writes about the wireless fidelity protocol 802.11, “By 
deploying the IEEE 802.11 protocol and associated technologies, you enable the mobile user to travel to various places — 
meeting rooms, hallways, lobbies, cafeterias, classrooms, and so forth — and still have access to networked data” 
(Microsoft). Although mobile devices appear to be wireless, there is a wired device always in the formula for connection to 
the Internet.  It may be a bit further down the list of connected devices, but there is a connection to the Internet Service 
Provider (ISP) or sometimes an additional third party.  In the example 802.11 infrastructure mode, the mobile devices are 
connected to the routers.  
It can be further explained by a deeper understanding of the infrastructure mode: “In infrastructure mode, there is at least one 
wireless AP (Access Point) and one wireless client.  The wireless client uses the wireless AP to access the resources of a 
traditional wired network.  The wired network can be an organization intranet or the Internet, depending on the placement of 
the wireless AP. (Microsoft)  
The access point would be a router or modem that disperses the wireless network connection for the mobile device to pick up 
allowing the user to access the World Wide Web. The technological community has grown and developed greatly.  Through 
this, they have standardized the procedures quite a bit to help businesses to have a better understanding, and to be able to 
choose a Service Provider (SP) and system easier. This also helps the customer as they feel the direct impact of a good or bad 
customer service policy.  Each and every business chooses how it deals with technology and its mobile offerings to their 
customers.  More and more today businesses are choosing to approach customers through e-commerce because they know 
that it is a huge market left to be explored.  Because of this new business integration with technology, customer support takes 
on an even greater role.  
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DEVELOPING A GOOD CUSTOMER SERVICE POLICY  
A phrase frequently heard from companies is that “the customer is always right.” This is because companies know that good 
customer service will develop loyalty among customers and bring back repeat business. Relationship and personal 
connections are what the market thrives on, but often technology disturbs this flow and limits personal contact instead of 
adding to it. The business Nordstorm knows that this philosophy is a key in the retailing business. When they set out to 
integrate the use of technology and mobile devices they believe that “The technology that we introduce should enhance the 
salesperson’s relationship with the customers.” (Wray, 2014). Technology should always support and build communication, 
not break it down.  
Customer Experience Lifecycle 
Shai Shamir, writer for Amdocs, a customer service expert, explains in “Customer Experience Lifecycle” the delicate 
relationship between the customer and the service provider. Customers often look for a particular set of needs that the 
company needs to meet, but business often have a hard time meeting these.  Shamir shows the distinction that organizations 
often are faced with when they try to look at the customer experience from their own point of view (Shamir, 2012, pg. 3). 
Often, stepping out of the box of expected results will allow the management to see the bigger picture and adapt the company 
to better fit the customer. It becomes a problem when the organization has different goals in customer service than what the 
consumers are demanding (TM Forum, 2014). This is just one reason why surveys are helpful for companies as they try to 
get a better grasp at the customers’ expectations. As Shamir shares, this picture of the customer service provider relationship 
is to, “bridge the gap between the experience the customer anticipates and how the service provider’s back-end’s supporting 
systems and processes actually function.” (Shamir, 2012). When focusing on technology support, this is a vital portion of the 
entire process when considering a new application, or process for supporting the customer. 
NETWORK TROUBLESHOOTING SOLUTIONS 
Along with the increase of technology, the increase of issues with the new equipment often grows with it. Service providers 
often find themselves in difficult situations as traditional troubleshooting methods do not work in the same way with 
wirelesses mediums as physical mediums. Often in the past errors were easily fixed with a simple reset or exchanging the 
cables of a device. With wireless devices however, that is not possible. It is possible to check the modem and router, but 
when an individual computer is having difficulty receiving a wireless connection, the solution is not as easy to come by for 
support technicians. This is why there have been attempts made in order to offer solutions and software in order to diagnose 
the problem.  
One such example is an article written by Mohammad Maifi Hasan Khan, Hieu Khac Le, Hossein Ahmadi, Tarek F. 
Abdelzaher, and Jiawei Han, entitled “Troubleshooting Interactive Complexity Bugs in Wireless Sensor Networks Using 
Data Mining Techniques”. As the article describes wireless mediums most often do not fail because of packet exchanges, but 
because of “result of improper interaction between components of the protocol” (Kahn et al. 2014). This is often what is so 
hard to locate because there are so many different components to the wireless design in order for the system to work. Their 
approach to identifying the issue in the network includes looking at the sequence of events that happen up to the error in 
order to diagnose. 
Log many different types of events in the sensor network and then analyze the logs in an automated fashion to extract the 
sequences of events that lead to failure. These sequences shed light on what caused the bug to manifest, making it easier to 
understand and fix the root cause of the problem. (Kahn et al, 2014)  
This system often works very effectively because it enables the technician to go back further to the root of the problem. This 
deduction enables the issue to be resolved to a point that it will eliminate future error or make allow the technician to be 
aware of problems in this area.  
Another example for troubleshooting techniques can be found in a patient entitled “Adaptive Learning Of Effective 
Troubleshooting Patterns (2014)” submitted by BMC Software, Inc., published in September of 2014. This software system 
can “troubleshooting activity recorder configured to record troubleshooting sessions”(2014). These logs are then used to 
compile reports and enable searching them for future reference to similar issues. This database type of software can be very 
helpful for any type of call center or help line format. This offers an alternate solution for troubleshooting issues for 
customers. Wireless troubleshooting requires a different approach than traditional hardwire systems, but its solutions are 
none the less possible.  
CONCLUSION 
Wireless technology has changed how this culture operates with its new approaches to business inside and outside of the 
office, how customers buy and receive their goods, and how information is spread through the global expansion of the 
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Internet. Included in this change is how business should approach how they support their customers through services as 
consumers nowadays are looking for quick and immediate service. This is a very important aspect to be aware of when 
restructuring a company. A business can be very profitable if they can understand the necessity for strong customer service 
through its use of technology as a tool.   
A comprehensive guide for business to understand wireless systems and how to better develop a service policy is necessary 
with this newly gained knowledge. Developing this service policy will create a standard to which the entire company is 
measured. It has been proven that “40 percent of customers who experience poor customer service stop doing business with 
the target company”(Setia, Venkatesh, Joglekar, 2013). 40% is simply the first bad experience with a company, if there were 
multiple bad experiences, the effect could produce irreparable loss to the business. The commerce infrastructure must make 
use of the wireless connection resources that are developing, recognize the value of customer satisfaction, and purposefully 
find ways to incorporate the two into the overall customer experience. If this is achieved there is no limit to the 
successfulness in which businesses can become. 
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